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(57) Abstract 

PROBLEM TO BE SOLVED: To provide a conductive 
polymer particulate and its nnanufacturing method, 
capable of revealing superior electric conductivity 
vtnthout using conductive restn in large quantities. 

SOLUTION: This particulate has a granular polymer, and 
a conductive resin material for covering the surface of 
this granular polymer. In this conductive polymer 



particulate, a dispersing Kquid is made by dispersing a 
mixture by mixing at least the conductive resin with an 
organic solvent among a constitutive component of the 
conductive resin material in a mixed liquid of a 
polymerizable monomer for generating the granular 
polymer and a polymerization initiator, this dispersing 
liquid is suspended in an aqueous medium, and the 
polymerizable monomer is suspended and polymerized to 
be under coexistence vtnth the conductive resin. 
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* NOTICES * 

JPO and INPXT are not responsible for any 
damages caused by the use of tills translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 



[Claim(s)] 

[Claim 1] The conductive polymer particle characterized by having a granular polymer and the 
conductive resin ingredient which covers the front face of this pearl polymerization object. 
[Claim 2] The conductive polymer particle according to claim 1 said whose conductive resin 
ingredient is the poly aniline which had the doping agent doped, or its derivative. 
[Claim 3] The manufacture approach of the conductive polymer particle characterized by making the 
dispersion liquid which distributed the mixture of the constituents of a conductive resin ingredient 
which mixed conductive resin with the organic solvent at least in the mixed Uquor of the 
polymerization nature monomer and polymerization initiator which generate a pearl polymerization 
object, and making these dispersion liquid suspend in an aquosity mediiun, and carrying out the 
suspension polymerization of the polymerization nature monomer under coexistence of conductive 
resin. 

[Claim 4] The approach according to claim 3 of mixing the doping agent as a constituent of said 
conductive resin ingredient for giving conductivity to said conductive resin with said organic solvent 
with the conductive resin concerned. 

[Claim 5] The mettiod according to claim 3 of adding the doping agent as a constituent of said 
conductive resin ingredient for giving conductivity to said conductive resin after initiation of said 
suspension polymerization. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a conductive polymer particle. If it says in detail, it 
is used for static electricity destructive prevention of the electronic parts in manufacture processes, 
such as a hard disk drive unit, manufacture of a touch panel, etc., and also this invention relates to 
the conductive polymer particle used for conductive adhesives, a coating, a film, etc., and its 
manufacture approach. 
[0002] 

[Description of the Prior Art] Conventionally, generally, a conductive polymer particle manufactures 
a polymer particle beforehand according to a suspension polymerization etc., and is manufactured by 
covering the thia film of a conductive metal with electroless deposition on the fi-ont face of this 
polymer particle. In this way, the manufactured conventional conductive polymer particle was what 
has a conductive metal thin film on a polymer particle firont face. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in addition to this conventional conductive 
polymer particle needing manufacture of the polymer particle itself, pretreatment for activation on 
the fi-ont face of a particle before the conductive thin film formation by electroless deposition, a 
plating reagent, etc. are required, and a manufacturing cost becomes comparatively high-priced. 
[0004] Moreover, conductivity may fall large [ a polymer particle and the thin film of a conductive 
metal / a coefficient of thermal expansion or the difference of compression deformans ] usually 
therefore by a metaled thin film layer tending to break by heat and a compression set in use, and an 
above-mentioned conductive polymer particle tending to exfoUate firom the firont face of a polymer 
particle etc. 

[0005] Using the conductive resin which is in the limelight in recent years instead of a metal as a 
conductive ingredient is also considered. However, in order to give good conductivity to a particle 
by the approach of preparing the resin ingredient which only contains conductive resin in 
homogeneity in this case, and grinding and atomizing this, the whole resin ingredient for particle 
manufacture needs to carry out dozens mass % extent content of the conductive resin at least, and it 
is not realistic in respect of cost. Therefore, the conductive polymer particle using conductive resin 
as a conductive ingredient was not realized until now. 

[0006] This invention solves the above-mentioned problem and the place made into that purpose is 
to offer [ the conductive polymer particle which can discover the conductivity which was excellent, 
without using conductive resin so much, and ] that simple manufacture approach. 
[0007] 

[Means for Solving the Problem] The conductive polymer particle of this invention for attaining the 
above-mentioned purpose is characterized by having a granular polymer and the conductive resin 
ingredient which covers the front face of this pearl polymerization object. 

[0008] The conductive polymer particle of this invention can be obtain by the conductive polymer 
particle manufacture approach characterize by make the dispersion liquid which distributed the 
mixture of the constituents of a conductive resin ingredient which mixed conductive resin with the 
organic solvent at least in the mixed liquor of the polymerization nature monomer and 
polymerization initiator which generate a pearl polymerization object , and make these dispersion 
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liquid suspend in an aquosity medium , and carry out the suspension polymerization of the 

polymerization nature monomer under coexistence of conductive resin . 

[0009] 

[Embodiment of the Invention] Generally, the conductive resin which is the matter known also as a 
conductive polymer or a polymer discovers conductivity by the dope of a slight quantity of a doping 
agent. The conductive resin ingredient which covers the front face of a pearl polymerization object in 
this invention makes such conductive resin and a doping agent a constituent. 
[0010] Although the conductive polymer particle of this invention is manufactured using the 
dispersion Uquid which distributed beforehand the constituent of the conductive resin ingredient 
which forms conductive covering on the front face of a particle in the polymerization nature 
monomer and makes these dispersion liquid, the mixture of the constituents of a conductive resin 
ingredient which mixed conductive resin to the organic solvent at least is used. The doping agent of 
the constituents of a conductive resin ingredient may be included in the above-mentioned mixture 
with conductive resin, and may be added after polymerization initiation of a next polymerization 
nature monomer, or it includes a part La the above-mentioned mixture, and you may make it add the 
remainder after polymerization initiation of a polymerization nature monomer. 
[001 1] In the above-mentioned mixture, it dissolves in the organic solvent in mixture, or the doping 
agent in the case of being added to the conductive resin which is the constituent of a conductive resin 
ingredient, and it exists dispersedly. According to the solubiUty to an organic solvent, a part may 
dissolve and the remainder may be distributing the doping agent in case a constituent here, i.e., 
conductive resin, and a doping agent are included. 

[0012] The poly aniline, its derivative, etc. are mentioned as an example of conductive resin. 
Conductive resin is added in the range of 0.001 - 10 mass section to the polymerization nature 
monomer 100 mass section. Matter, such as an acryUc acid and a sulfonic acid, can be mentioned as 
a doping agent for giving conductivity to conductive resin. The amount of the doping agent used (the 
amount of dopes) should be determined as the class of the conductive resin to be used and doping 
agent according to the conductivity which it is going to make a conductive polymer particle discover. 

[0013] It is easy to be common [ the organic solvent used for making mixture with the constituent of 
a conductive resin ingredient ], and it can mention N-methyl pyrrolidone etc. as an example. The 
amount of the organic solvent used is chosen so that it may m^e it possible to distribute mixture 
with conductive resin in a polymerization nature monomer. 

[0014] The polymerization nature monomers which can be used by this invention may be what forms 
a Unear polymer, the thing which forms the cross linked polymer, and ********. As an example of 
the polymerization nature monomer which forms a linear poljaner, monofimctional nature vinyl 
system monomers, such as an acrylic acid (tneta), a methyl acrylate (meta), an ethyl acrylate (meta), 
butyl acrylate (meta), 2-ethylhexyl acrylate (meta), styrene, alpha methyl styrene, ethyl styrene, 
acrylonitrile, a vinyl chloride, and vinyl acetate, are mentioned. The expression of "an acrylic acid 
(meta) etc." here etc. means both an "acrylic acid" and a "methacrylic acid." 

[0015] As an example of the polymerization nature monomer which forms the cross linked polymer 
Tetramethylolmethane tetrapod (meta) acrylate, tetra-methylol METANTORI (meta) acrylate, Tetra- 
methylol METANJI (meta) acrylate, tetramefhylohnethane monochrome (meta) acrylate, 
TORIISffiCHIRORUMETANTORI (meta) acrylate, trimethylolethane tri(metha)acrylate, 
TORIMECHI roll pro pantry (meta) acrylate, ethylene glycol di(metha)acrylate, Triethylene glycol 
di(metha)acrylate, Pori ethylene glycol di(metha)acrylate, A Fori propyleneglycol di(meth) acrylate, 
2, and 2*-bis(4-acryloxy diethoxyphenyl) propane, Polyfimctional vinyl system monomers, such as 
neopentyl-glycol-di(metha)acrylate, 1, and 6-hexane GURIKORUJI (meta) acrylate, are mentioned. 
The expression of "acrylate (meta) etc." here etc. means both "acrylate" and "methacrylate." 
[0016] Furthermore, as a polymerization nature monomer which forms the cross linked polymer, 
polyfimctional vinyl system monomers, such as a divinylbenzene, trivinylbenzene, diallyl phthalate, 
diallyl isophthalate, diallyl malete, a diaryl horse mackerel peat, diaryl glycolate, diethylene-glycol 
bisallyl carbonate, triallyl isocyanurate, the divinyl ether, a divinyl sulfone, and alkylene bis(meta) 
acrylamide, are mentioned. "Acrylamide (meta)" here means both "acrylamide" and 
"methacrylamide." 
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[0017] These polymerization nature monomers may be used independently, and two or more sorts 
may be mixed and used for them. When two or more sorts of polymerization nature monomers are 
used, the polymer (pearl polymerization object) obtained turns into a copolymer. Moreover, even if it 
carries out little mixing of the resin, such as polybutadiene which can dissolve in a polymerization 
nature monomer at it, polyisoprene, polychloroprene, and polyethylene, it uses and it reforms the 
polymer obtained, it does not interfere. 

[0018] The suspension polymerization in the inside of the aquosity medium of the polymerization 
nature monomer under conductive resin coexistence can be made to start by the radical 
polymerization initiator. A radical polymerization initiator can be added arid used for a 
polymerization nature monomer. As a radical polymerization initiator, the usual oil solubility 
polymerization initiator can be used and lauroyl peroxide, benzoyl peroxide, acetyl peroxide, 
dicumyl peroxide, t-butyl cumyl peroxide, JI t-butyl peroxybenzoate, t-butyl peroxyacetate, t-butyl 
PAOKH seesaw butyrate, azobisisobutyronitril, azobisiso valeronitrile, etc. are mentioned as a 
concrete example. 

[0019] These radical polymerization initiators are used in the range of 0.5 - 15 mass section to the 
polymerization nature monomer 100 mass section. If less than the 0.5 mass section, the initiator of 
the amount in which conversion falls to remarkably and exceeds 15 mass sections is not required. 
[0020] Next, manufacture of the conductive polymer particle of this invention is carried out to 
explaining more concretely. First, the 1st mixture which mixed the conductive resin which is the 
constituent of a conductive resin ingredient to the organic solvent is made, the doping agent for 
giving conductivity to this mixture at a conductive resin ingredient — a part — or all may be included. 
Apart from preparation of the 1st mixture, the mixed liquor of a polymerization nature monomer and 
a polymerization initiator is made as the 2nd mixture. Subsequently, the 1st mixture is made together 
with the 2nd mixture, and the dispersion liquid which the former distributed to the latter are made. 
[0021] Then, these dispersion liquid are made to suspend in the shape of a particle in an aquosity 
medium. Generally as an aquosity mediirai, water is used. Moreover, make this aquosity medium 
carry out the optimum dose dissolution of the water-soluble suspension stabilizer, or it is made to 
usually carry out optimimi dose distribution of the suspension stabiUzer of difficulty water solubiUty, 
and it uses for it. As a water-soluble suspension stabilizer, water-soluble organic compounds, such as 
polyvinyl alcohol, polyacrylic acid, polymethacrylic acid, gelatin, methyl cellulose, poly 
methacrylamide, a polyethylene glycol, polyethylene oxide monostearate, sorbitan tetra-oleate, 
glycerol monooleate, and dodecylbenzenesulfonic acid, are used. As a suspension stabiUzer of 
difficulty water solubility, inorganic compoxmds of difficulty water solubility, such as a barium 
sulfate, a calcium sulfate, a barium carbonate, a calciiun carbonate, a magnesium carbonate, calcium 
phosphate, arid colloidal silica, are used. 

[0022] The polymerization nature monomer (although this is the mixture of the 1st mixture and the 
2nd mixture substantially, below, this will be called "polymerization natvu-e monomer mixture" for 
convenience) which contains the 1st dispersed mixture and contains the polymerization initiator is 
made to suspend in an aquosity medixmi as a minute drop whose pitch diameter is about 1-100 
micrometers. In order to prepare such suspension, to the polymerization nature monomer mixture 
100 mass section, generally the aquosity medixmi 200 - the 1000 mass sections are mixed, and high- 
speed stirring of this is carried out with an impeller. The path of a suspension drop and its 
distribution can be adjusted by changing the agitating speed of an impeller, and the viscosity of an 
aquosity medium. 

[0023] Moreover, the suspension drop of polymerization nature monomer mixture can also be made 
to generate by passing the porous film, a sheet, a colunm, etc. and extruding polymerization nature 
monomer mixture in a drainage system medium as an option. In this case, the path of a suspension 
drop and its distribution can be adjusted by changing the aperture of a porous body, and the viscosity 
of an aquosity mediiun. 

[0024] Thus, the formed suspension is heated and the suspension polymerization of the 
polymerization nature monomer is carried out under coexistence of conductive resin. When only a 
part uses a doping agent at the time of preparation of the 1st above-mentioned mixture or it does not 
use at all, it remains or all doping agents are added after polymerization initiation. 
[0025] Although polymerization temperature changes with classes of radical polymerization initiator 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran__web_cgi_eije 30.03.2007 



JP,2002-367433,A [DETAILED DESCRIPTION] Seite 4 von 6 . 



to be used, it is about 40-100 degrees C. Moreover, polymerization time amoimt is 30 minutes - 
about 10 hours. 

[0026] At the time of a polymerization, since the conductive resin containing a doping agent has the 
part of a hydrophilic property, it becomes easy to concentrate it on the side near an aquosity medium, 
i.e., the front face of the drop of polymerization nature monomer mixture. And a polymer particle 
with the conductivity equipped with the layer (covering) of a conductive resin ingredient is formed 
in a front face as a polymerization progresses. It is separated by means, such as filtration or 
centrifiigal separation, and after washing this conductive polymer particle with water etc., it is dried 
by heating or reduced pressure. 

[0027] In this way, a conductive resin ingredient concentrates the obtained conductive polymer 
particle on the surface section of a polymer particle, and the whole surface of a polymer particle is 
covered with this conductive resin ingredient. And since the enveloping layer of this conductive 
resin ingredient is being firmly fixed to the surface section of a polymer particle, even if it receives 
heat and a compression set, dividing or exfoliating is prevented. 
[0028] 

[Example] Hereafter, the example of this invention is shown. 

[0029] (Example 1) First, the poly aniline was dissolved in N-methyl pyrrolidone and the 1 mass % 
poly aniline solution was obtained. It checked that mixed the acryUc-acid 0.5 mass section in this 
solution 2.7 mass section as a doping agent, and the blue of the poly aniline changed with dopes to it 
green (the poly aniline of conductive resin acquired conductivity). 

[0030] Next, it agitated and mixed by the homogenizer and the following were made into the 
monomer phase. 

Styrene monomer 46.0 mass sections acryhc-acid n-butyl monomer The 7.5 mass sections 2, 2 - 
azobis (2,4-dimethylvaleronitrile) Mixture of the 1 mass % poly aniline solution and acrylic acid of 
the 2.3 mass sections above The 3.2 mass sections [0031] Apart from this, the following were mixed 
and it considered as the drainage system medium. 

Ion exchange water 600 mass sections tricalcium phosphate Twelve mass sections sodium 
dodecylbenzenesulfonate The 0.006 mass sections [0032] The monomer phase was supplied to the 
drainage system medixrai, it agitated by lOOOOrpm for 30 minutes using HISUKO TRON (product 
made from S EMUTE), and the suspension drop was formed. Furthermore, agitating slowly by 
lOOrpm, in order to prevent coalescence of a drop, it held at 70 degrees C for a total of 6 hours, and 
the polymerization was performed. 

[0033] The mean particle diameter of the obtained particle was about 10 micrometers, when the 
intercept was observed imder the microscope, the interior of a particle is transparent and colorless, 
only a surface part is green, and it was confirmed that the doped poly aniline concentrates on a 
particle surface part, and is being existed and fixed to it. 

[0034] Then, the particle front face was washed with water, it extended thinly at the flat surface, 
dried, and what the green particle condensed to the thin pellet type was obtained. About this pellet, 
resistance was measured with the electric resistance measuring device (ADVANTEST CORP. 
make), and resistivity was computed. Resistivity was 107 ohm-cm extent and conductivity was good. 

[0035] (Example 1 of a comparison) It consisted of a component shown below as a monomer phase, 
and except using the monomer phase which does not contain the poly aniline contaming a doping 
agent as a conductive resin ingredient, like the example 1, it was transparent and colorless and what 
the particle with a mean particle diameter of about 10 micrometers condensed to the thin pellet type 
was obtained. 

Styrene monomer 46.0 mass sections acrylic-acid n-butyl monomer The 7.5 mass sections 2, 2'- 
azobis (2,4-dimethylvaleronitrile) 2.3 mass sections N-methyl pyrrolidone 2.7 mass sections acryhc 
acid The 0.5 mass sections [0036] When resistivity was computed like [ pellet / which was obtained ] 
the example 1, it was 1014 ohm-cm extent. 

[0037] (Example 2 of a comparison) It consisted of a component shown below as a monomer phase, 
and except using the monomer phase which does not contain the poly aniline containing a doping 
agent as a conductive resin ingredient, like the example 1, it was transparent and colorless and the 
polymer particle with a mean particle diameter of about 10 micrometers was obtained. 
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Styrene monomer 46.0 mass sections acrylic-acid n-butyl monomer The 7,5 mass sections 2, T- 
azobis (2,4-(iimethylvaleromtrile) 2.3 mass sections N-methyl pyrrolidone 2.7 mass sections acrylic 
acid The 0.5 mass sections [0038] In the independently same 1 mass % poly aniline solution as 
haying used in the example 1, precipitate (green) of the poly aniline which added and generated the 
methacryUc acid was separated, and it dried. 

[0039] Melting of the polymer particle was carried out at 180 degrees C, the precipitate 0.027 mass 
section of the above-mentioned poly aniline was added and kneaded, and the thing of the pellet type 
of the transparence which it was thin and green cut was obtained. When resistivity was computed 
like the example 1 about this pellet, it was 1014 ohm-cm extent. 

[0040] (Example 3 of a comparison) Melting of the particle obtained in the example 1 was carried 
out at 1 80 degrees C, it kneaded, and what was made into the pellet type of the transparence which it 
was thin and green cut was obtained. When resistivity was computed like the example 1 about this 
pellet, it was 1014 ohm-cm extent. 

[0041] (Example 2) The suspension polymerization was started at 70 degrees C like the example 1 
except using the monomer phase prepared using the 1 mass % poly aniline solution which is not 
mixed with an acrylic acid as shown below. 

Styrene monomer 46,0 mass sections acrylic-acid n-butyl monomer The 7.5 mass sections 2, 2'- 
azobis (2,4-dimethylvaleronitrile) 2.3 mass sections 1 mass % poly aniline solution The 2.7 mass 
sections [0042] The acrylic-acid 0.5 mass section was dropped after [ of polymerization initiation ] 
30 minutes, and suspension confirmed changing from blue green. Suspension was held at 70 degrees 
C for a total of 6 hours, and the polymerization was performed. The mean particle diameter of the 
obtained particle was about 10 micrometers, when the intercept was observed under the microscope, 
the interior of a particle is transparent and colorless, only a surface part is green, and it was 
confirmed that the doped poly anilme concentrates on a particle surface part, and is being existed and 
fixed to it. 

[0043] Then, the particle front face was washed with water, it extended thinly at the flat surface, 
dried, and what the green particle condensed to the thin pellet type was obtained. About this pellet, 
when resistivity was computed like the example 1, it was 107 ohm-cm extent and conductivity was 
good. 

[0044] although this invention is as having explained above — the description — various modes - ** 
~ it will be as follows if it writes in addition. 

(Additional remark 1) The conductive polymer particle characterized by having a granular polymer 
and the conductive resin ingredient which covers the front face of this pearl polymerization object. 
(Additional remark 2) The conductive polymer particle of the additional remark 1 publication said 
whose conductive resin ingredient is the poly aniline which had the doping agent doped, or its 
derivative. 

(Additional remark 3) The conductive polymer particle of the additional remark 2 pubUcation said 
whose doping agent is an acrylic acid or a sulfonic acid. 

(Additional remark 4) The manufacture approach of the conductive polymer particle characterized 
by making the dispersion liquid which distributed the mixture of the constituents of a conductive 
resin ingredient which mixed conductive resin with the organic solvent at least in the mixed Uquor of 
the polymerization nature monomer and polymerization initiator which generate a pearl 
polymerization object, and making these dispersion Uquid suspend in an aquosity mediimi, and 
carrying out the suspension polymerization of the polymerization nature monomer imder coexistence 
of conductive resin. 

(Additional remark 5) The approach of the additional remark 4 publication which mixes the doping 
agent as a constituent of said conductive resin ingredient for giving conductivity to said conductive 
resin with said organic solvent with the conductive resin concemed. 

(Additional remark 6) The approach of additional remark 4 publication of adding the doping agent as 
a constituent of said conductive resin ingredient for giving conductivity to said conductive resin after 
initiation of said suspension polymerization. 

(Additional remark 7) The approach of additional remark 4 publication of mixing a part of doping 
agent as a constituent of said conductive resin ingredient for giving conductivity to said conductive 
resin wifli said organic solvent with the conductive resin concemed, and adding the remainder of the 
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doping agent concerned after initiation of said suspension polymerization. 

(Additional remark 8) The approach of any one publication to additional remarks 4-7 that said 

conductive resin is the poly aniline or its derivative, 

(Additional remark 9) The approach of any one publication to additional remarks 5-7 that said 
doping agent is an acrylic acid or a sulfonic acid. 

[Effect of the Invention] As explained above, use of the polymer particle excellent in conductivity is 
attained by this invention, without using conductive resin so much. 



[Translation done.] 
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